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^S'Stion relates to latex polymers which are soluble in aqueous alkaline medium to provide 
thickene^TS coating compositions, especially latex pamts. 

nS^or aqueous systems a, 

aqueouslatex paints toimprove the rheolog^ be useQ and tne 

for aqueous systems, but it has various ^efiaences m ^"^'Srhoxyl-functional polymers which 

i^sars^ inciudin9 inadequate 

^Sthe 3 sSdpoint of a.ka.i sickeners which 

reference is made to U.S. Pat. No. 4,384 096 «?«ed May 17. 198 ^JJjP^ ^ wdj £t per cent of a 
monoethylenic carboxylic acic 1 1, copolymenzed hn a ^°^ d e ™^ m ; erce nt of a nonionic vinyl 
monoethylenic monomer, typified by a mpnovinyh ester B " d ^ * ^jn^teormethacryllc acid, 
surfactant ester which is an ester of a non.onic * *°^ te . S ^^^ in the water solution. 

These copolymers are soluble in Jj£5£ Issued June 27, 1978 in which 

the t these' do not provide their thickening 

characteristics as a result of alkali solubilization. amjeQUS svstems which are highly efficient, 

Disclosure of Invention «. n | U hie thickener is an aqueous emulsion copolymer of: 

I^To?^ 

^. te bS*2ffi'lWS5^^Uht Percent of a monoethy.enica.ly unsaturated monomer 
lacking surfactant capacity, typically -ethyl acrylate; and monomer which is the 

(C) about 0.5-60, preferably 10-50, weight percent « • ™" "™ monoethvlenically unsaturated 
urethane reaction product of * benzyl 
monoisocyanate. preferably one lacking ester well known and are usually ethoxylated 

isocyanate. The monohydnc non.on.c surfartwB a^ molecule. The 

hydrophobes containing edducted ethylene ox de to ^* j^ re B ^£ P n chain containing at least 6 

J«mV» 

8M:M oxide per mo,e of hydrophobe; 

"'(Pi from 0 up to about 2 weight ?-^^ 

5!»^JS5W IZS^JSZ" diac..ate P or dimethy.ac.late 

and diallyl benzene. 

The preferred surfactants have the formula: 

R-0+CH 2 -CHR'047n-K:H 2 -CH 2 0 

" ,n „hleh R is m .W group ^"^S"^? E^aM 'S/SX^'^-^ 
and n + m = 6 — 150. h w wariniK? nrocedures. so the urethane reaction 

^»tl«'»^W^'«^.^°»2 , SS^l^bSo( t»o entirely differ., types of 

„ thicken due to association!, end Bus may seeoun^rtfie ill£££dZ£ Invention are not estets with 

saswj? iMsasa^w- « - - — — ■ 

described by patent 4,079,028. oonolvmerized in aoueous emulsion in this invention, a large 
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oncers can be used such as ac^cacic 

acid is presently preferred. This large P^onofaodw essem p ^ 
will solubilize and provide a th.ckener w hen "JJ previously defined, of a monoethy en.c 

The polymer must also conta.n a ^"'^ant proportion as pe^ ^ jnso|ub| 

monome? which has no surfactant character, **Th. P ^f an m0 ^ thacrvl P ate esters, such as ethy 
polymers when homopolymer.zed and are llus ^ a * « oy awy monome rs which can be used are 
acrylate, butyl acrylate or the corres pc ndmgi JJ^^^JSIta. Nonreactive monomers are 
styrene. vinyl toluene, v.nyl acetate, S 

preferred, these being monomers in ^^^JS^^^ reactive under baking conditions 

in this invention than it was in the prior art m ^ P^g t0 consid erable variation within the formula 
The monohydric nonionic surfactant ^^"2m S a hydrophobe carrying a polyethoxylate chain 
presented previously. The essence °**« s ^ a ^ 

(which may include some polypropoxylate groups) and wn.cn is monoethylenically unsaturated 

When the hydroxy-terminated polyethoxylate u«ed hereir ' '^XSly unsaturated urethane in which a 
monoisocyanate. as has been illustra group via a urethane linkage, 
polyethoxylate structure is associated with a »P2™"^Jrarboxync acid thickeners provide superior 
ln.tf.is invention it has been fou >?V"fo^ primary thickening mechanism is 

thickening action when urethane ''^^ ^^^ same time, the hydrolytic stability 

alkali solubilization of a polycarboxy £ »od emu ^Polymer ^ ^ when d 

of the urethane group is superior to the hYdrolyttcstab.litv w P a(kaline mediums asfound ,n 

urethane monomers are used, th.s ^^X^orXf ^ Periods of time prior to use. 
aqueous coating compos toons. ^V^^^^XO provide the nonionic urethane monomer 
The monoethylen lea ly "^^J^^ESta f uns aturation may be employed, such as aery ate and 
is subject to wide variation. Any copolymerlzable un sat ^ Y provided by allyl alcohol. These, 
methacrylate unsaturation. One may >l» u »^ e "SJ°i " obtained by reacting a C^-C 4 
preferably in the form of ^ 0 ? e b "Xe'o^e?wi^ acrylic or methacrylic acid to 

monoepoxide, like ethylene ox.de propy ene ox.de or ^WJJJ • diisocyanate. such as toluene 
form an hydroxy ester, are reacted ,n ^f ^~ d monoethylenic monoisocyanate is styryl. 

SnTpS a " d ^ UnSatUrated m0n0iS0CYanate ' a0kS 

^strgroJpso it forms -^^^^a^m-ntianrt and will be illustrated in the 
The aqueous emuls.on copolymer.zat.on is entirely c " . duct can be diluted with water to 

examples. To obtain an estimate of th.d«nmg eg « the latex pro ammonium hydroxide but 
about 1% solids content and then neutn hzed w.th ilkaU. The us^ ^ 
sodium and potassium hydrox.de, and even amines, UKetrietnyi a ^ norma| mode of 

neutralized product dissolves in the water to 
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^'Tte 6 — f ZSSSStf the foliowing examples it being understood that throughout th.s 

document, ail proportions are by weight ^^S^S& VL in Table I for the preparation of the 

The following Example is illustrative of Examples i Ainrou«u 
nonionic urethane monomers of this invention. 



Example 1 



(Preparation of a Urethane Monomer) thermometer, heating mantle, thermoregulator, stirrer. 
To a one-liter glass reactor fitted with a ' c n harfle 3 800 .0 g of a 50 mole ethoxylate of 
nitrogen sparge, and jS U ^^r!&7w S^b. used 9 ). The reactor contents are 
See? Wnt^SySS 15 C 0°C 7 and a h P e^d for two ho He trace moisture is removed and 

collected in the Dean-Stark Trap (typically ^ * han 1 9 J S tark trap is replaced with a condenser, and the 
The reactor contents are then cooled to 80 C, the Dean toiar P v S p ar ging, 0.02 g methoxy- 
nitrogen sparge is switched I to an a.r sparge for *™™^™3 n £9.7 g of alpha, alpha-dimethyl-m- 

temperature. _* ran ,* 0 vMith residual isocvanate content of 0.5% and with 98% 
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M. poor ^M. O.oou.0 ,oe, po^s ool^on ,isooo<„. hovo poo, .MoPonin, o«oi.noy. 
ana pK poor flop, lovolinp proponlea In latex pants. 

Example 2 

IC °r 'l ,nr.a Ihor tak eooippod oo m Examplo 3 hpreinpfror la onargod 625.5 , dpionlzed »ptor. Tn= 

s&rp«is^ 

Mlowad by 10 0 I °< 6% oodiom porpplfate solunon. TP. ponwa e*po>o d over 2 .s nop.0 

soindle at 100 rpm). pH of 2.8, and average particle _s£e or cle H ar so | ut ion is obtained w. h 
rSizSion to p P H 9 of a , 1% ^ active * deSiSn3ted " 

RVT Brookfield viscosity of only 60 mPa-s (No. 

Example 3 

(Preoaration of an Alkali-Soluble Thickener with U f "^^""Xser, nitrogen inlet, thermoregulated 



oxide 
blend 
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monomer prepared in Exa mple U m0 nomer pre-emulsion is charged to the . reactor 

Under a nitrogen blanket, 145.0 g * 10 f».^^_^ rtBntB Jartherm to about 85°C, and after cooling 
followed by 10 g of 5% sodium persulfate ■° h £^£^i!E53 cont inued progressively over 2 5 
back to SO^the add-on ^Z^JZGZSfSZ addWonal 30 minutes at 80X to comp.ete the 
C o°Tonomer e to e co C polymer and then cooled Brookfield viscosity 26.8 mPa-s (No 1 

The product is a low viscosity latex of solid -conten ^ Upon neutralization to pH 9 with 
spindie & 100 rpm) pH of jyJ^SS H^Sli" 
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TABLE I 

EXAMPLES OF NOVEL URETHANE MONO MERS 
REACTANTS 



Example 
No. 
1-A 
1-B 
1-C 
1-D 
1-E 
1-F 
1-G 
1-H 
1-1 
1-J 
1-K 
1-L 



Mono- 
Isocyanate 
Used 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
M-TMI 
I EM 



Ethox ylated Surfactant Used 
Ethylene oxide 



Hydrophobe 

Nonyl -Phenol 
•Nonyl-Phenol 
Nonyl -Phenol 
Nonyl-Phenol 
Nonyl-Phenol 
Octyl-Phenol 
Dinonyl-Phenol 
Dinonyl-Phenol 
Lauryl U12) 
Stearyl (C18) 
Oleyl (C-18) 
Nonyl-Phenol 



( Moles ) 
9 
15 
30 
50 
100 
40 
49 
150 
23 
30 
20 
50 



The surfactants used in the above Table are: 



Example No 
1-A 
1-B 
1-C 
1-D 
1-E 
1-F 
1-G 
1-H 
1-1 
1-J 
1-K 
1-L 



Trade Name 
Igepal CO-630 
Igepal CO-730 
Igepal CO-880 
Igepal CO-970 
Igepal CO-990 
Igepal CA-890 
Igepal DM-880 
Igepal DM-970 
Siponic L-25 
Siponic E-15 
Emulphor ON-870 
Igepal CO-970 



^1^^^™* .. GAF Corpora SiponiC Is a trademark 0. Aicofcc. 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 





Thickener Monomer Composition 


1% Aqueous 










Solution 




Ure thane 


Ethyl 


Methacrylic 


Viscosity 


Exareple 


Monomer 


Acrylate 


AC lu 


at PH 9 


(Ho.) 


(Wt. %) 


(Wt. I) 


(Wt. \) 


(rriPa*s) 


2-A** 


None 


25 


75 


52 




None 


40 


60 


70 


2-C** 


None 


55 


45 


96 




None 


70 


30 


220 


3-A 


5 


45 


50 


£70 


3-B 


5 


50 


45 


•tUU 


3-C 


10 


35 


55 


/OH 


3-D 


10 


40 


50 


1220 

JL «u u 


3-E 


10 


50 


40 


1 ^7 ^ 


3-F 


10 


55 


30 


1 3 J J 


3-G 


IS 


2S 


60 




3-H 


15 


35 


50 


1 7^0 


3-1 


15 


40 


45 




3-J 


15 


45 


40 


2140 


3-K 


15 


55 


30 


2575 


3-L 


15 


65 


20 


1416 


3-M 


15 


70 


15 


178 


3-N 


20 


50 


30 


4880 


3-0 


25 


30 


45 


3400 


3-P 


25 


35 


40 


5680 


3-Q 


25 


40 


35 


7350 


3-R 


25 


50 


25 


4400 


3-S 


30 


25 


45 


5180 


3-T 


30 


40 


30 


6100 


3-U 


45 


25 


30 


880 


Cellulosic** -- 






2196 
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Example 
(No.) 
2-A** 
2-B** 
2-C** 
2-D** 



TABLE II CONTINUED 
Properties In An Interior Flat Paint 



Thickening 
Efficiency 
(Dry Lbs.*) 

32.42 

20.52 

22.48 

23.04 



Brush Drag 
Viscosity 
(Poise) 
1. 85 
2.17 
2.39 
2.43 



Leveling 
Viscosity 
(Poise) 
3523 
3555 
2607 
3444 



3-A 12.87 

3-B 11-93 

3-C 9.72 

3-D 9.00 

3-E 9.30 
3-F 

3-G 11.86 

3-H 8.01 

3-1 8.02 
3-J . 7.97 

3-K 8.72 

3-L 13.50 

3-M 22.34 

3-N 7.96 
3-0 

3-P 7.16 
3-Q 

3-R 7.80 

3-S 6.92 

3-T 7.55 

3-U 8.79 
Cellulosic** 7.00 



2.14 
2.36 
2.17 
2.31 
1.95 

2.17 
2.45 
2.27 
2.10 
2.15 
1.30 
1.29 
2.10 

1.98 

1.46 
1.53 
1.29 
2.43 
0.96 



1801 
1501 
1659 
2686 
2686 

1975 
2038 
2449 
2054 
3729 
5609 
6636 
2054 

1975 

2528 
1248 
1375 
1122 
2212 



•Number of pounds (1 lb = 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex paint 
to provide 92—96 KU Stormer Paint Viscosity; 1 Poise = 10" Pa-s 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
••Comparative 
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TABLE III 

OTHER ^MPLES OF AjJCA LT^SOUJBLE THICKENERS 



USING URETHANE MONOMERS FROM TABLE 



Urethane 
Thick- Monomer 
ener Example 
Example Used 



Thickener Monomer 
Composition 
Urethane Ethyl Metha- 
Monomer Acrylate crylic 
Acid 



(No.) 
4 


(No.) 


(Wt.t) 


(wt.O 


(Wt. *) 


1-A 


10 


50 


40 


5 


1-A 


25 


50 


25 


6 


1-A 


10 


40 


50 


7 


1-A 


25 


35 


40 


8 


1-B 


10 


SO 


40 


9 


1-C 


10 


50 


40 


10 


1-E 


10 


50 


40 


11 


1-F 


10 


SO 


40 


12 


. 1-G 


10 


50 


40 


13 


1-G 


25 


50 


25 


14 


1-G 


10 


40 


50 


15 


1-G 


25 


35 


40 


16 


1-H 


10 


50 


40 


17 


1-1 


10 


50 


40 


18 


1-K 


10 


50 


40 


19 


1-L 


10 


50 


40 



lh Aqueous 
Solution 
Viscosity 
at PH 9 

(mPa-s) 
417 
1272 
625 
1550 
477 
969 
2256 
1480 
10053 
17160 
6680 
29600 
3080 
752 
1830 
1066 
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TABLE III CONTINUED 






If r*» thanp 


Properties In 


An Interior 


Flat Paint 


i m tit* 


L|a « r\TTl A T 








encr 


Fy amo 1 e 


Thickening 


Brush Drag 


Leveling 


txampjic 


Used 


Efficiency 


Viscosity 


Viscosity 




VNO« J 


(Dry Lbs*) 


(Poise) 


(Poise) 


4 


1 - A 

1 A 


9.56 


1.66 


3081 


r 
i> 


1 -A 








6 


1-A 


9.85 


1.88 


'1896 


7 


1 - A 


7.95 


1.05 


1722 


Q 
0 


1 -"R 
I D 


9.92 


1.75 


3160 


y 


J. "* L. 


8. 81 


2.2S 


4266 


1 U 


1 -F 


10.25 


1.82 


6794 


11 


1 . c 

x r 


8.09 


1,89 


1485 


1 2 




8.52 


2.20 


2171 


13 


1-G 


• — 






1 A 
1 4 


1-G 


6*82 


1.31 


2007 


15 


1-G 


4.74 


1.15 


1896 


16 


1-H 


7.73 


1.47 


3444 


17 


1-1 


8.52 


2.20 


2171 


18 


1-K 


8.80 


1.09 


3350 


19 


1-L 


9.45 


2.04 


1438* 


* see 


note in 


Table II. 







Claims 

1 A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
has the formula: r_04CH*-CHR'0 fe-fCH.-CH.O VH 

0-50 provided n is at least as great as m and I n + -m i - ^JJ. , d mononydr j c nonionic surfactant is 

monomer recited in claim 3. . . w compone nt (A) is methacryiic acid 

amount of 30-65 weight percent. aflue0 us emulsion copolymer of claim 4. 

hydroxide. 
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5 Patentanspruche 

*"t NkttknUM Monon,., n a ch Amp™* 1. vorln monohydtehe ■**»**. Tanad d,e 
Formel 

R--0-fCH s -CHR'0 fe+CH*-CH 2 0 fe-H 
Hat, worin R eine Allcy.gruppe mlt 6 bis 22 Kohlenstoff = , oder J* BbtaH 

4. Alkallie-sliches VerditkOT)sni,tte . J«» "J L n S v ,e„S unoes81ti5t.11 CarbonsSure. 
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Revendications 

monohydrique a pour formule: 

R-O-fCH^HR'O-hs-KH.-CHjO 
dans laquel.e R est un groups alfcy.e «*JW atomes dj ~ 

8-22 atomes de carbone. R est un fl»«Pf e " S^JJ ££K3que m e , que n + m = 6-150. 
estunnombremoyendeO^O.acond.t.onquens^ * tensioactif non ionique 

3. Monomere non ionique selon la ^^ c f°^'°^ S e ^ on 50 moles d'oxyde d'ethylene 

assrv sWJaart 1 rs e » i» - .«—*■»■ 

isopropenylbenzylisocyanate. CO Dolvmere en emulsion aqueuse de: 

tensioactif, nrpthanne non ionique selon la revendication 1, et 

monomere urethanne non ionique selon 'a «verKli Syndication 4, dans lequel ledit constituant (A) est un 
6. Epaississant soluble dans les Blca^ selon 'a ^5% en Joids et ledit constituant (B) est I'acrylate 
acide methacrylique present en une quanW6 de 25-55 /» en p 
d'ethyle, present en une quantite de 30-65% en poids. 
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7 Latex aqueux contenant le copolymere en emulsion aqueuse neutralise selor ' te "^"J 8 ^" ^ 
i Latex aqueux selon la revendication 7. dans lequel ledit copolymere est neutralise avec de 

^TSSl JqTe™ conTenant le copolymere en emulsion aqueuse neutralise selon la revendication 5. 
?0 Latex Sueux contenant le copolymere en emulsion aqueuse neutralise selon ia revendicat.cn 6. 
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